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Class VI UIC Area of Review and Corrective Action 


This submission is for: 


      Project ID:    R06-LA-0002  


      Project Name:    Project Minerva  


      Current Project Phase:    Pre-Injection Prior to Construction  


 


Overview 


Simulator Used for AoR delineation modeling: Other 


Other Simulator: REVEAL 


Version Used: IPM V12.0 Reveal V9.5 


Simulator Description/Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-


14-2022-1501/GCS--AoR--CBI--1.pdf 


Description of File Contents: Complete user manual for Reveal V9.5 


Total Simulation Time From Start of Injection: 230 yrs 


Additional AoR Delineation Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-


09-14-2022-1501/GCS--AoR--CBI--2.pdf 


 


Model Domain 


Coordinate System: State Plane 


      Horizontal Datum: NAD27 


      Coordinate System Units: ft 


      Vertical Datum: Reference Elevation 


      Describe Vertical Datum: NAVD 88 


      Zone: Louisiana South 


      FIPSZONE: 1702   ADSZONE: 4051 


Mesh Type: Hexahedral Curvilinear 


Domain Size in Global Units Specified Above 


      Domain Coordinates File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--37.pdf 


Grid Size 


      Number of Nodes in    x: 239   y: 131   z: 52 


Grid Spacing: Variable 


Grid File Format: Eclipse Keyword File 


      Grid File Description: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--3.pdf 


      Eclipse Keyword File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--4.pdf 


Faults Modeled: Yes 


      Fault Coordinates File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--5.pdf 


Caprock Modeled: Yes 


Image File(s) for Model Domain Grid: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-


14-2022-1501/GCS--AoR--CBI--6.pdf 


 


Processes Modeled by Simulator 


Reservoir Conditions: 


Supercritical CO2 Conditions 


Phases Modeled: 


Aqueous   Supercritical CO2 


Aqueous Phase: 


      Phase Compressibility: Compressible 


             Compressibility Value: -999 1/psi 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--1.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--1.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--2.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--2.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--37.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--37.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--3.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--3.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--4.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--4.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--5.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--5.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--6.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--6.pdf





      Phase Composition: Compositional 


      Aqueous Phase Components: 


             CO2   Water   Salt 


Supercritical CO2 Phase: 


      Phase Compressibility: Compressible 


      Phase Composition: Compositional 


      Supercritical CO2 Phase Components: 


             CO2   Methane 


Equation of State Description Including Reference: Please see CBI submission 


      File with EOS Reference or Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--7.pdf 


Multifluid Flow Processes: 


Advection   Buoyancy 


Non-wetting Fluid Trapping   Pore Compressibility 


Thermal Conditions: Non-Isothermal 


      File Describing Thermal Conductivity Function including Parameters: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--8.pdf 


      Heat Transport Processes: 


             Advection   Conduction 


Geochemistry Modeled: Yes 


      File Describing Geochemistry Modeling: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--9.pdf 


Geomechanical/Structural Deformations Modeled: Yes 


      File Describing Geomechanical/Structural Modeling: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--10.pdf 


 


Rock Properties and Constitutive Relationships 


Porosity/Permeability Model 


Single Porosity 


Porosity Distribution: Heterogeneous 


Porosity included in Eclipse Keyword File: Yes 


Porosity Variable Name in Eclipse Keyword File: PORO 


      File Describing how Porosity was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--11.pdf 


          Image Files for Porosity Distributions: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--12.pdf 


Permeability Distribution: Heterogeneous 


Permeability included in Eclipse Keyword File: Yes 


Permeability Variable Name in Eclipse Keyword File: PERMX, PERMY, PERMZ 


      File Describing how Permeability was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-


LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--13.pdf 


          Image Files for Permeability Distributions: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--14.pdf 


      Number of Rock Types Modeled: 2 


          Description of Rock Type Selection and Assignment: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--15.pdf 


          Rock Type Distribution Data File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-


09-14-2022-1501/GCS--AoR--CBI--16.pdf 


          Image Files for Rock Type Distribution: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--17.pdf 


        Rock Type #1 


                Rock Compressibility: Pore 


                Rock Compressibility Distribution: Single Value 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--7.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--7.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--8.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--8.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--9.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--9.pdf
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https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--12.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--12.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--13.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--13.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--14.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--14.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--15.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--15.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--16.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--16.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--17.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--17.pdf





                      Compressibility Value: -999 1/psi 


                Compressibility included in Eclipse Keyword File: No 


                Constitutive Relationships 


                Aqueous Saturation vs. Capillary Pressure: Table 


                      Tabular Format File for Aqueous Saturation vs Capillary Pressure: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--18.pdf 


                Aqueous Trapped Gas Modeled: Yes 


                Hysteresis other than non-wetting fluid trapping: No 


                Aqueous Relative Permeability: Table 


                      Tabular Format File for Aqueous Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--19.pdf 


                Hysteresis other than non-wetting fluid trapping: No 


                Gas Relative Permeability: Table 


                      Tabular Format File for Gas Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--20.pdf 


                Hysteresis other than non-wetting fluid trapping: Yes 


                      File Providing Both Drainage and Imbibition Curves: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--21.pdf 


                Porosity and Permeability Reduction Due to Salt Precipitation 


        Rock Type #2 


                Rock Compressibility: Pore 


                Rock Compressibility Distribution: Single Value 


                      Compressibility Value: -999 1/Pa 


                Compressibility included in Eclipse Keyword File: No 


                Constitutive Relationships 


                Aqueous Saturation vs. Capillary Pressure: Table 


                      Tabular Format File for Aqueous Saturation vs Capillary Pressure: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--60.pdf 


                Aqueous Trapped Gas Modeled: Yes 


                Hysteresis other than non-wetting fluid trapping: No 


                Aqueous Relative Permeability: Table 


                      Tabular Format File for Aqueous Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--61.pdf 


                Hysteresis other than non-wetting fluid trapping: No 


                Gas Relative Permeability: Table 


                      Tabular Format File for Gas Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--62.pdf 


                Hysteresis other than non-wetting fluid trapping: Yes 


                      File Providing Both Drainage and Imbibition Curves: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--63.pdf 


                Porosity and Permeability Reduction Due to Salt Precipitation 


 


Boundary Conditions 


      Attach Boundary Conditions Description File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--22.pdf 


 


Initial Conditions 


Initial Phases in Domain:    Aqueous 


Initial Aqueous Pressure: Varying with Depth, Temperature, and Salinity 


Initial Aqueous Pressure: -999 psi   at Reference Elevation: -999 ft 


Initial Temperature: Varying with Depth 


      Initial Temperature: -999 C   at Reference Elevation: -999 m   Gradient: -999 deg C/m 


Initial Salinity: Spatially Constant 
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https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--60.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--60.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--61.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--61.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--62.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--62.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--63.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--63.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--22.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--22.pdf





      Initial Salinity: -999 ppm 


 


Operational Information 


Number of Injection Wells: 4 


        Injection Well #1 


                Well Direction: Vertical 


                      Location: X: -999 UTM   Y: -999 UTM 


                Wellbore Diameter: Constant 


                Wellbore Diameter: -999 in 


                Well Screen Interval Provided as: Single Interval 


                      Elevation of Top of Screened Interval: -999   Elevation of Bottom of Screened Interval: -999 ft 


                Mass Rate of Injection: -999 MMT/yr 


                Total Mass of Injection: -999 MMT 


                Actual Injection Temperature: -999 C 


                Modeled Injection Temperature: -999 C 


                Fracture Gradient: -999  psi/ft 


                      Maximum Injection Pressure: -999 psi   Elevation Corresponding to Pressure: -999 ft 


                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--23.pdf 


                Composition of Injectate: Pure CO2 


                Injection Schedule Provided as: Single Injection Period 


                      Injection Start Date: 01/01/2020   Stop Date: 01/01/2050 


        Injection Well #2 


                Well Direction: Vertical 


                      Location: X: -999 UTM   Y: -999 UTM 


                Wellbore Diameter: Constant 


                Wellbore Diameter: -999 in 


                Well Screen Interval Provided as: Single Interval 


                      Elevation of Top of Screened Interval: -999   Elevation of Bottom of Screened Interval: -999 ft 


                Mass Rate of Injection: -999 MMT/yr 


                Total Mass of Injection: -999 MMT 


                Actual Injection Temperature: -999 C 


                Modeled Injection Temperature: -999 C 


                Fracture Gradient: -999  psi/ft 


                      Maximum Injection Pressure: -999 psi   Elevation Corresponding to Pressure: -999 ft 


                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--24.pdf 


                Composition of Injectate: Pure CO2 


                Injection Schedule Provided as: Single Injection Period 


                      Injection Start Date: 01/01/2020   Stop Date: 01/01/2050 


        Injection Well #3 


                Well Direction: Vertical 


                      Location: X: -999 UTM   Y: -999 UTM 


                Wellbore Diameter: Constant 


                Wellbore Diameter: -999 in 


                Well Screen Interval Provided as: Single Interval 


                      Elevation of Top of Screened Interval: -999   Elevation of Bottom of Screened Interval: -999 ft 


                Mass Rate of Injection: -999 MMT/yr 


                Total Mass of Injection: -999 MMT 


                Actual Injection Temperature: -999 C 


                Modeled Injection Temperature: -999 C 


                Fracture Gradient: -999  psi/ft 


                      Maximum Injection Pressure: -999 psi   Elevation Corresponding to Pressure: -999 ft 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--23.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--24.pdf





                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--25.pdf 


                Composition of Injectate: Pure CO2 


                Injection Schedule Provided as: Single Injection Period 


                      Injection Start Date: 01/01/2020   Stop Date: 01/01/2050 


        Injection Well #4 


                Well Direction: Vertical 


                      Location: X: -999 UTM   Y: -999 UTM 


                Wellbore Diameter: Constant 


                Wellbore Diameter: -999 in 


                Well Screen Interval Provided as: Single Interval 


                      Elevation of Top of Screened Interval: -999   Elevation of Bottom of Screened Interval: -999 ft 


                Mass Rate of Injection: -999 MMT/yr 


                Total Mass of Injection: -999 MMT 


                Actual Injection Temperature: -999 C 


                Modeled Injection Temperature: -999 C 


                Fracture Gradient: -999  psi/ft 


                      Maximum Injection Pressure: -999 psi   Elevation Corresponding to Pressure: -999 ft 


                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--26.pdf 


                Composition of Injectate: Pure CO2 


                Injection Schedule Provided as: Single Injection Period 


                      Injection Start Date: -999   Stop Date: -999 


Number of Production/Withdrawal Wells: 0 


 


Model Output/Results 


      Provide file name and corresponding spatial location for each file: Please see CBI submission 


      Time-Series File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--27.pdf 


      Provide file name and corresponding variable and time stamp for each file: Please see CBI submission 


      Snapshot File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS-


-AoR--CBI--28.pdf 


      Provide file name and corresponding description of surface for each file: Please see CBI submission 


      Surface Flux File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-


1501/GCS--AoR--CBI--29.pdf 


      Sensitivity Analysis Description/Results: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--v3.pdf 


 


AoR Pressure Front Delineation 


Lowermost USDW: 


      Name of Lowermost USDW: PLIOCENE 


      Water Density: -999 kg/m^3   at Elevation: -999 ft 


             Location of Measurement for Density: -999 


      Temperature: -999 C   at Elevation: -999 ft 


             Location of Measurement: -999 


      Pressure: -999 psi   at Elevation: -999 m 


             Location of Measurement: -999 


      Salinity: -999 ppm   at Elevation: -999 m 


             Location of Measurement: -999 


      Elevation of bottom of USDW: -999 ft 


Injection Zone: 


      Name of Injection Zone: Frio Formation 


      Water Density: -999 kg/m^3   at Elevation: -999 m 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--25.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--26.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--27.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--27.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--28.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--28.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--29.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--29.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--v3.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--v3.pdf





             Location of Measurement: -999 


      Temperature: -999 C   at Elevation: -999 m 


             Location of Measurement: -999 


      Pressure: -999 psi   at Elevation: -999 m 


             Location of Measurement: -999 


      Salinity: -999 ppm   at Elevation: -999 m 


             Location of Measurement: -999 


      Elevation of top of Injection Zone: -999 ft 


Method of Estimating Critical Pressure: Dynamic Modeling 


      Describe Model Used: -999 


      File Describing Critical Pressure Estimation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--31.pdf 


      Estimated Critical Pressure: -999 psi 


Delineated AoR: 


      Shapefile or KML File Showing Delineated AoR: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/GCS--AoR--CBI--32.pdf 


 


Corrective Action 


      File with Location of All Penetrations within AoR: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--64.pdf 


      File with Location of Wells Requiring Corrective Action: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--65.pdf 


      Supporting Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-PreConstruction/AoRModeling-09-14-


2022-1501/EPA--AoR--CBI--66.pdf 


 


Area of Review and Corrective Action Plan [40 CFR 146.82(a)(13) and 146.84(b) or applicable state
requirements] 


      Are you making an Area of Review and Corrective Action Plan submission at this time?: Yes 


Reason for Project Plan Submission: Permit application submission 


Project Plan Upload 


      Attach the Area of Review and Corrective Action Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0002/Phase1-


PreConstruction/AoRModeling-09-14-2022-1501/B.12.1_AoR--Corrective--Action--Plan--Report--GSDT-----Rev--No.4--July--2022.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the AoR and Corrective Action Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0002/Phase1-PreConstruction/AoRModeling-09-14-2022-1501/EPA--AoR--CBI--67.pdf 


 


Area of Review Reevaluation [40 CFR 146.84(e) or applicable state requirements] 


      Minimum fixed frequency of AoR reevaluation: 5 Years 


      Are you making an Area of Review reevaluation submission at this time?: No 


Reevaluation Background 


Reevaluation Materials 


          Please upload your amended AoR and Corrective Action Plan on the previous tab. 


 


Complete Submission 


Authorized submission made by: Benjamin Heard 


For confirmation a read-only copy of your submission will be emailed to:    randrews@gcscarbon.com 
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1.0 Facility Information 


Facility name:  Project Minerva 
Well Numbers 1 thru 4  


 
Facility contact:  Benjamin Heard, Principal 


2417 Shell Beach Drive, Lake Charles, LA 70601  
(713) 320-2497; bheard@gcscarbon.com 


 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
  



mailto:bheard@gcscarbon.com
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2.0 Computational Modeling Approach  


This section summarizes the model used to simulate the injection of CO2 into geologic formations 
at the Project Minerva site.   
 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4).] 


2.1.1 Introduction 


The first part of this document (sections 2.0 to 7.0) describes the development of, and results from, 
a dynamic reservoir simulation model of the Project Minerva Carbon Capture and Storage (CCS) 
project.  The purpose of this work is to define the Area of Review (AoR) for the project.  The term 
AoR is defined below. 
 
CCS is the process by which carbon dioxide (CO2) is captured (removed, purified and isolated) 
from a source (for example, the waste products of a chemical plant or the combustion products of 
a fossil-fueled power station), compressed and then transported (typically by pipeline) to a storage 
site where it is injected into the subsurface below an impervious layer of geologic material which 
prevents its return to the atmosphere for an indefinite period of time.  The CO2 is regarded as stored 
or sequestered.  
 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 


2.1.2 Simulation Software 


The simulation model software is called Reveal, a reservoir simulation package produced by 
Petroleum Experts Limited of Edinburgh, UK (Petroleum Experts, 2020).  The version used to 
generate the results for this report was IPM Version 12.5 Build #109. 
 
Reveal is a fully functional compositional, three-phase, three-dimensional (3D) reservoir 
simulator.  The three phases are an aqueous phase, a gaseous phase, and an oil phase (which is not 
in this project).  Project Minerva uses two phases; the gaseous phase for the injected supercritical 
CO2 and the aqueous phase for the in-situ formation fluids.  Reveal can use either SI or Oilfield 
units, as required, and can switch input and output units independently.  Unless otherwise stated, 
this report uses Oilfield units. 
 
A compositional simulation package is one which represents the fluids in the model as separate 
chemical species or components.  For example, the injected CO2-rich stream (meaning the injected 
stream is not pure CO2 but the CO2 makes up the great bulk of it), might contain 98% CO2, 1% 
methane and 1% ethane.  The percentages are mole fractions.  A mole (specifically a gramme-
mole) of a substance is the number of particles of that substance, equal to 6.02214 x 1023 particles 
(Avogadro’s number).  Here, a mole of the injected stream of molecules would contain 6.02214 x 
1023 molecules, of which 98% would be CO2, 1% would be methane and 1% would be ethane, the 
mole fractions.   
 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
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2.1.3 Model Domain 


The simulation software uses units of ft for grid dimensions, and units of temperature are degrees 
centigrade. 
 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 


2.1.4 Model Process 


The purpose of the Reveal model in the context of this document is to: 
 


1. Calculate the AoR 


2. Assess the sensitivity of the calculated AoR to changes in the values of the various input 
parameters 


3. Demonstrate that the parameter values chosen for the most-likely model are reasonable 


4. Demonstrate that the range of values tested for each parameter represents the likely 
uncertainty in that parameter 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 


2.2 Model Input and Sources 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 
3.0 Modelled Operational Information 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 
4.0 Fracture Gradient and Pressure 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 
5.0 Model Calibration 


No model calibration (history matching) has been performed yet because there is no observed 
(operational) data to match against. 
 
[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 
6.0 Modeling Results 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 


7.0 Area of Review 
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[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 
 
8.0 Corrective Action 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(9).] 


8.1 Corrective Action Workflow 


[The information is Confidential Business Information per 5 U.S.C. § 552 (b)(4) and (b)(9).] 


Plan for Site Access 


Site access refers to sites where artificial penetrations (wells) have been previously drilled.  Site 
access for the majority of this project’s 5-year AoR exists on acreage for which GCS has previously 
negotiated access rights.  Access roads used during the drilling phase of these wells have in many 
cases been improved and incorporated into local infrastructure; in other instances, the roads are 
maintained as access for agricultural endeavors.  Access roads that have fallen into disrepair would 
require remedial work to allow site access, and this work has been included in the corrective action 
budget.  Site access that is required on AoR acreage for which access does not exist will be 
negotiated with the current owners.  Access to currently non-controlled acreage is not anticipated 
to be an issue.  Further, it is noted that road improvements are generally viewed as favorable land 
value improvements in Southwest Louisiana.  
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